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(54) TlUe: PROTEIN BINDING TO Akt2 

(54) nfaiD^m-. Akt2i=is$-r -&s^H 

(57) Abstract: A novel polypeptide useful in screening an insulin resistance improving agent and a saccharometabolism improving 
agent; a polynucleotide encoding this polypeptide; an expression vector containing this polynucleotide; and cells tiansfected with this 
expression vector. The above-described polypeptide is a protein expressed in fat and the activity of Akt2 is lowered in adipocytes with 
the overexpression of this protein. A method of screening an insulin resistance improving agent and a saccharometabolism improving 
agent by usmg the above-described polypeptide; and a process for producing a composition for improving insulin resistance and 
miproving saccharometabolism which contains a substance obtained by this screening method as the active ingredient 
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A J: y E < -5 J M-e (i Jfiic|3 >X y >ib<mS^mz^^-t ^(DlzML 

r. 2M-c*(i>r >;^y ><^)#^(^t*^*^^?.-rjfii^(Z)SBBai=fcit^i?y5x^x(i 

mv&^o ^B^mnmxitmmij □ 'J-comxizwi^ziozmmmmBimij^M. 
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V—AJi5i^JjS^14g^<***>T (peroxisome prol iterator activated 
receptor :PPM(r)<OT^-^y'tLXi^m'r^^ti^i<m^h.Xl^^(^mn•Xm^ 

e> IRS-l. IRS-2. PIS^:^—- If^Z^t^PDKI ^^LTAktl (PKBaf)^L< f* Akt2 
(PKBiS) . ^tzlt PKCA^L<(* PKC^^m^Xiy<f-^JUi)^mm^H.^(D^mt 
Lr^fflflartlc^^E-r-S-Jf^Uzi— X h^>X7tf— -$1— GLUT4 $iBflajg±^i^^T$iJ: 

'Sc«i:(z«fcy. mf^M'^^o>m<o^^j^^^uM-r^itmn:xm 5 #m)o-:^^. 

Il-^j^-e(*-r>xy >S^<*j{»nP> c-Cbl iatXCAP $^LT CrK ll. C3G. MtX 
1= TC10 ^lli^e^^:^;b;&<fe^$;»x.5Sam GLUT4 fz,i:^j^a>ISiy j^^^-^iSii-r-S 

Akt2i*gri®(D^' >x y L. >x y ><Dmmz<i: y 

PDK1 ^^n-LT y >m'^b$tLS14•fk■r'5„JStt^bLfcAkt2(i^:^--■tf<i: [^xmmt 

iNT-f >x y >©sstt7!)<<gT L2Mi^i^##a)a^s$^-r c t A^^^^nr 

l^So c*Lb<z>$ll;{)Nf,. Akt2li'i'>;^y >i/^*:^;Ucj;E:^Lfc$fflfl&i*i^a)^® 
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r-yi. eJ^—- •/W:i-Pe/*;i/-'^r5^Hy — (The Journal of 
Biological Chemistry)js(*H) J995^,||270S.p. 12953-12956 

r^'fT'e— 7^^— X 7 P>x-fT (Diabetes Frontier)j . mm). 1999^.. 
miO#. p. 811-818 
(imi^S:iR3) 

r^-fTtf— T-'f — X 7 □>T--<T (Diabetes Front ier)j . i^m) . 1999^, 
Il10#s p. 819-824 

r-tf • i^^— -J7y^*;u. ^^XT-f -t^— i^a XThe Journal 
of C li n I ca I I nvest i gat i on) J (*@) . 2000^. HI 06#. Ml^s p. 1 65-1 69 

(imi^:ft:iK5) 

r-«f ■ i^-v — • • /^-TtI-p ■ ^SX h y — (The Journal of 

Biological Chemistry)j. ($K@) J999 274 4 ^,p. 1865-1868 

r:f--f ^ ^ — (Nature) j . (3I@) , 2001 ||41 0#. 116831 -^^ p. 944-948 

r-y-^ X >x (So i ence) iimm)s 2002^. II292#. 112^. p. 1 728-1 731 

xy >stii:tt$eJc#r'^^i:#^tco^LTc:(Z)afi<jtt. Akt2^#<3!)j|&'tt$ii:^ 
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Akt2lcj^^-r<SMeHAKBP2 (Akt2 Binding Protein 2) $=i— K-T-Sif 
AKBP24,Akt2(c$S-^-r-5 C <!: ^Mffl Ltco to];^T. •7'l7AAKBP2ai^J^^(z J: y 

fiktzo^-f—amm^UTf^ z t ^mm akbp2ic,*: y ^ >x y 

*^ii®f**i-r>xy>«tfi:14;&<miE*;K§Zi:. fifeor. AKBP2i:Akt2i:<7)S!$^ 
[1] iS^m^2X(iiB5im#4T*a$H^T5y^iB5>J. iB5iJ#-^2 

xl*iB5lJS#4•T?a**t§T5y^i^5lJ(c^Jt^r. i-io^Korsy^A^^^. s 
L75)^^,Akt2<^^g^^§7Ky'<>^^h^ 

[2] iH5im-^2X(*aE?iJ#-^4-ea$*i'5>T5yMlB5»J;&^t>>S:'i);Ky'<:^5^ h\ 

[3] [1] x(* [2] fciBma>7Ky'<::^^K^=i-K-r'67Ky5?:^U7l-5^h\ 

[4] [3] ICiBm<07Ky55<7U7|-^K^#t?^iS^<7^-, 

[5] [4] iz^mo>nm^<7^-vmnm^tititzmm. 
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[6] (1) [1] ^L<i* [2] fziBiK<D7Hu^::^^Ks ^tcitmmmm^L 
^=sLTiN^$fflflai: (2) um&m.ii^mik^^±^:£M. 

[6] icisita)x<7U--><^-r'S^/^o 

[8] (1) [1] Xr* [2] fc|BS!(©7KU^:^5^K. fc'SlM*ia5IJW2^L< 
(iiB5iJ#-§-4t?a$+i'ST 5 y ^iB5iJ<!:a)*li^t*A^90%Jil±-efe-g)T5 y mwM 
>b^c>^^:.y. LA^=t. Akt2<i:Sg^f €>7K'J^:^^Ki: (2) Akt2c!:<3!)^g^^}1lj^-r 
^X@A^ friB^S'&a)^4kl::.i:§Akt2a>^4b$j1lJ^-r-5>Xg-efc-5 [6] Xtt 

[7] (cffis<z)x^'j-->y"r -5:^/^0 

[9] [6] TbS [8] (cIBm(Dx^•J-->'^f■r^:^^^^ffll^rx>7g-=.> 

»y i/ a >S-^AX714043. BC042155. &u:bC0491 lOt LT*SI?«a)7K U 5? ^ U;** 

^ Ki:ffll^'l4^wr'§)iB5lJ7b<J^Rm$*tfc3!)^^ mmt^m7r^^M,fz\z-t^-f. ^ecDm 

A^6?5:^7K'J^:;''5^ h\ RlXT-^-b^y t/a >S-^AK019105i: LT. :*:^0J<D7KU 
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K^D-0-efe§iB5lJS#2•ea$*t§7S>'mi^5>J^::Jl3L^rs 228<i<07 5 



mw<Dmmtj:mBM 

01 (is lgSSBflaicfc(t<5AKBP2<Dli|-^^5^-r0-efe'5o >mtJ^U— >3(* 
^^S^-*— L/— >2(*^^^7^-$, >3r*pcDNA-AKBP2$^ALfc 

mZO (1) il^:^X(i^flifl:&:^mi^LfcjE;^vOX C57BL/6J (::fc(t^ig 

AKBP2 m^m(Dttmt:7ik-tmx^^o m<om.mt-7'^7.mmiz;jsif^myi!i 

(2) It. m'^-k^itmrnm-^M.^LtziE'^-^^Tt. c57bl/6j iznif^mmxo 
AKBP2 mmm<Ditm.^m-tmx&^o mo^mmit^'^:^mmz^if^mMmmA 
^*fo mm^)<o/<—iim^'^. ^m^j(D/<—itmmm'kn.m\^tzm'$tt:^Lx 

(3) f*. jE-^-^^T. C57BL/6J Sl/mm^^ ■r;UT't7X KKAVTa Icfclf-Sllgltt 

3^»$^-ro s^ycD/^— liiE^^'^T. c5iBi/6,}. Wixy) <D/<—itmmm=E'f)u 

-7':7X KKAVTa (OlKm^S^ Lrt^^, 

(4) (i. iE^-7';7X C57BL/6J Sl^l^J^^^ f^yi.V'l?^ KKAVTa fcfclt-S^^ 

■^0) AKBP2 ^mm<Ditm^7^-tMxib^om(Dmmt^'yxm^iztiif^nMm 
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mm^^-to e^y<D/<— ttiEm^-t^x G57BL/6J. mx^XD/^-itmmm'E^ju 

(1) . (2) (DJt^(cfcL>Tliii^:^<DC57BL/6J<D|R§-^fi^. (3) . (4) <Dtt 
^lcfcl^T(*C57BL/6Ja>^=S»^.■?■tl^;|^l i: Lra^LTL^-5o 
mZlt. NIH3T3 LI 19g)i«afi&(c^(t€>70xAKBP2MiiJ|gi^(c<^^ Akt2^^^ 

KIT. :$i^^^mmizmm-r^o 

(1 ) iB5iJS#2XI*iB5iJ#-^4r'a$;h.-S75y^iB^JANe)JSc-S7KU'<:/5^ K ; 

(2) i)iH>?iJS^2XI*ia5iJS^4-^^*ti-5T5y^iH5iJ^^<5^s L;{)N=tAkt2l:i 
^g^-r^7KU^:^5^ K\ fe^LM*. ii)iB5lJfl^2X(iiB5>J##4T*a^;h.^T5 
/ ^iB5lJlCfct^r . 1 -10<i L < (±1 -710. J: y L < ttl ~5<i. 

^) 

:*:^BJ<D7H'J«-^::^5^ K(*s MSiO) (1) ~ (2) (DlN-rtLA^lci^^-r-S 
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rAkt2(c^^f -SJ tit. Akt2 L. < fi t hAkt2. M(=»*L<f* 
GenBankOT/S^iz^j/i/g >#-^M95936lc<i: y a— K^*i.'57K'J^:^5^ K) IctK'J 

Flag. His3£i:i:fl)5i<>'^j|!l^$-ti-fc^|^**^7Kg/^7f5^ KcD-SP^ L < 

fla*N taAktzmflc^ffl l^/i^fe^/mlc J: y Akt2Me'M i: -5- Z Ici^^-r -5 
li«i-r§C<!:Att?#§o #?>ttfcAkt2fccfc^;-eG>j^^Mama)aiSlljft$^^0!>^ 

miz^ y /-K'j y jut s Ky;um^»)c»i,^[c* y LMW^mi^tz^Ji^ 

^:yZ^u^^ly^\z^i) ^ft^^(7>7K y ^ K;b<Akt2lcJSS^f ^5 ^5i^ 

Mit2m&nt^mi^tz\n v'itro(Oyj\^^'^>^ (Hg^X^. VollS. No. 6. 1994 
#528M I'^-tEHC,) <!:±i^i:l^l4i<Z)':7XX^>:fp»y7^-r>^^iai^^*5-&-5 
tcj:ortAkt2<!:^|^f^^<Z>7Ky><3f^ [^(O^-^^mtH-r^Ztij^V^^o ttf^ 

in vitro-^$K:i:ai;t^lRLTf^mLf=^eM;l^;*i^^fflL>ri^^$:gim-c?#^„ 
«fc y «F* L < (i. ^)!iS^J6lCgB«<D:^.^lc J: y ^M^^a>7Ky ^3^"^^ K<l:Akt2<i: 
<Di^^^^th-rhZtf)<X^^o rAkt2a)^:^-ifJgtt$<£T$-ti-§j tli. ^ 
|tfS*^<D7H y 5^ KX»<Akt2(cfS^^^ d i: fc cfc y Akt2(3!)Wf -5^:^-^f 

^fCcfcyfii^-r-sctA^T'^-So 
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Akt2(i«'^F-F«3a>-fe i; >473S (Ser473) U:t->308S (Thr308) )b< 

'J >mit:^HX^-i-'-^fSm<ycmir^Zti)mi^HXl^^ (Biochem. 
J. .1998 335 (1-13)) „ -^^fijffl LsAkt2(DSer473X(iThr308<35 'J ^M-fb^S 
^cntiU>^<bJiSlz#MWIcJKj;E:-r^tit<* (i5iJx.«tfi:phosphoSertjt«:t|) $ 

S C <!:fc<fe y Akt2<0 'J >^<b. ■r'ti:*3*»Akt2a)Jg'tta):^||||.^;g^ai-#--S c tA^-^^ 

j£»:*3*>Akt2a)JSmb) a)iSTA<ia^$*Lf=ii^. ^MI^MLOT^'J^y^ \:it 
rAkt2<D^:^-Hf5514$ffiT $ 1^-5 j ^iJSfr -5 <i: # § » 
■mtz. h>H2B-V^GSK-3i!fe^^>/\°^H/j:f$Akt2(7>aa<t LTAkt2<Z)^fe^ 

\t±^m^nmti±fzmm (-OT.^j^izjt^-r^mmm-^LK. ^^jmwm 

Akt2tn;<*: ^ffl l^tcf^^mmz J: y Akt2^S M -5 C i: A<T? ^ § „ Akt2(Z)» 

fl^J^tf. GST-crosstide (Akta>±Sfl<lSMT?iD-5GSK3-betalB5lJ<OGSTill-&^ 

^m) tmmfiktim&Mt^M'k-r^ztiz^^js ^m(D^j>mit^mmtLx 
^\^t2(D^i—^iJS^^m^JSl.lSMmitx^^. l < itmmmiizumoysm 
X'Mimr^ztij^x^^o z(om\mmzt$isx^ ^Mi^nLOT^^j^zf^i^^nm 

ii^f^mzum^mi^fzt^<D&mo>'j ::ymit<r>i&Ti!)mm^Jtitzm^. ^min^ 
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i^^^^MffyUm^ (Methods i n Enzymo I ogy. (1 987) 1 54. 350. 367-382) ^(Z> it^^ 
©■(Science 150. 178J968) $^rf § C i:35<-e#-So ■e*ti?)<D«§^^t5-l±f-«ko 

r RifMa>^se«i^#d DMA z tfj^-^m-^&^o fe'S t^^* pgr jit©^ y ai 

^CtA^-e^^*^. ::0>:;^as(c|®t,-r^^<D^ftrMolecular Cloning Sambrook. 
J P). Co Id Spring Harbor Laboratory Press J 989^ J ^-e^itf-SC tA^Tf^-So 
m^lt. (1) PGR ^fflL^fc^^fe, (2) ^.^^ilfe^X^W^ii iirtd:t>ib 
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^-So #iijt:^/^(COlN-CI*. W001/34785 (CIBa$J»^rl^-SCD<^ i^^ilc||JgT'# 

PGR $ffll^fc^.*£"l?^*. t(riH«l#i^S:SRa> ^%^<omm(Of^m\ i) S 

ztTb^-e^-s, t >xiiT't7Xfltft&3Nafla*^^> raRNA ^ttaj-T-So ^l^■e. 

mRNA $^>^A:;^'^-r-7— ^f=(±;J-'Jzf dT y^y-C^—OW&T'Q. t&BM-W^ 
J5CS$^TL^. m-M cDNA ^^fig-T^ C i:3b<ttl3^'5o #?)*LfcB-M cDNA ^ffllN. 

MSJS (PGR) {c-KLs 2|5:^0^<O7K'j55^ U/7|-^ K^y-cf*^0[>-S|l$#§Ci:;&t 

So 

A^7!)^-5^ai^^«!: LTIi. RT-PCR (Reverse transcri bed-Pol ymerase chain 
reaction) s 1f >:^P *:/T--r >^<!l*f. in situ /N-fl^y af-Tiz— *>3 
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FMolecular Cloning Sambrook, JP>.Cold Spring Harbor Laboratory Press* 

I989^j ^icfHiga)^*D(D:35.^(zj;y. mm^-^u^—^—(OTmz.mm-t^^ 
^(Z>:^p ^-^ -iB5U ti-kt:^ *J^<7iyt^ K^j«-r c t led; y . ctt^il 

Kic^i^ii^. >^'5;^5 KG>}^"e?i^j^BaizaiA-r*t«aBflart 

$P>lz. zttP,©^^^ — iciS^ J5: :^ P ^ — ^ — alX^^M^SK(::*^A^*^'5iB5lJ ^ 
mx-r^ztlz^i)\ ^n^*L^D?i^mlc*5l^r:^;f|BJ<Z)7t^°y^::^^ K^^^ 

tK'J'^^^^ Ka>^M^^ *:/-fe>S>-^— RNAL/^;ut?. fc-5LM4MeKU'<;u-e 
^mt?#i>^,a)1?fc;t^^^<t:l^o l^^tta)Akt2A<Mlc#«E"r'5fliJ»S^SBfla, 35 

^mea>iait:&^(ciB«t$*ifc:^aicj;yiiii£t?^^o Sl^S^^^-tt. mm(D 
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o lCRlfM(D7KU Vii-^ K^Pi?Lliii!ii|^3Saiflaffl<0^3K^^ ^-pcDNA3. KclfloS^ 

u :ymi3j\^^^0Am'S:mi^x293mmzm)i^'^itx:^mBM<Dmm^Wkmm 

miz^i-jmm^mmnii^^m^^^o m^mizmi^ii>Jti^^mtLxit. mmL 
tzm±mmiz!i5. c xmm ^^^^mo) t <d ^m^m^x ^ -5 o -^ij ±15 293 m 
^x fe*t(i4^ij&!ajfiijs (FBS) mosbLm^i^^^im l tc ^ju^ V =1 

iw^'^^mLm'm(r>^mz 64i8 •^i^x-tz^cD^m^x'^ho ■^^'i^m^^m.^ 

tai^^ffl l^T't? XX ^ fe-S>LMiife^S}3t^j£lcJ:y5t;^0J<D/-H>J'< 

HJfi^JI (c|Bma)pcDNA3. 1 A5-His-T0P0 « > e h P i^x >*t) ^Icj!a^j2it?c: 
(-<fcy#'5iIt^<1?#i>o •(5a7t(illJ£<5i|1fe'i»l>(±|IWJ5(cfcLNTpcDNA3. 1A5- 
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Hls-T0P0$fflL^T^^S^L/i•7':7;^&§l^(it ha)AKBP2i|3S:^^X5 Ktt. l^-f 
*L=fcAKBP2(©C-^^rzV5*5<fcUfHis^ <fiii<mQtSitl^^'^ (::^tt**tr t^^o 
iCcfcy. •?-tL.t.(DHis^^^fiJfflUT. IIS6^J2fe-5)L^(i||]!i£^J5(c^LfcAKBP2^ 

a>;&J£ (^®^g^9JW ^V/^^^O^^fflSf^fflHil,^. 1996i^32M ^W. 
e>) (w«&or. ?ift1*Lfc$fflliaa>ttm?ft<i;yHls^^i:i!l^Lt=AKBP2Meg^Ni2*- 
NTA-Agarose C^^^-zii/) (cJ^^^-y-rit'O^^Hlcj: ym^-r'?>C<!:7!)<-^#:|)o 

m ^zf^ mmmmt:m^tj:m<Dmmm mxit. i mi) ^myLxm^^-otz 

^!a^15000lpllK-e5^FaO3Si(>^^|tr::«koT±/^$^gtLs5i^^P^ffijgi?^ 
^LfcJSM (<5iJ^«50/iM) <DNi2*-NTA-Agarose$*D^T+^lC;1^^-S (^J^(^. 

I*, m^ltmmm m urea, O. 1M Na2HP04. 0. 1M NaHaPO^, 0.01M Tris-HCI 

PH8.0) ^mi^^ztii^vt^o mMLfcuew^^tfoHis^ytt, m^m^ 

mti^t>lzms^ ^^Wi^tSii^mmf-t^Z. tlz^imQZyme System i=^T^> 

oT*iftM-e#§o:a<*6<l(cf*lSHliia. iliD^gt, <f;u;Bm. ?R^^P -7 h^^ 

lc$ife-3r. -jlSW'Ei:^b^^^y*£lcJ:yS|jt-r'5Cit*<ai3l5-5„m{*6<Jlcfi}g*B, 
atXaffl^ ic J: -5 ^ 3f ^ J^^ t^^^o^mitT^y^^i <i-r o5E;^jiS 
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O.lxSSC (Saline-sodium citrate buffer) j§jig$<SgfflL> ^^ms^CV^^m^ 

-So 

^:^/*Si:LTtt. m^lt. Umun^:^mBM<D7^V^Zf^\^lzm'^-t4>tn.i!^s » 
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zymmmt<onm^mo%iii±X'&^7^/mmmi!i^^ti:^). L3&>*,. Akt2ic 
l\ 

*?SiSffl#rcfc(t§MIB r^ai^tij tit. Clustal program (Higglns and 
Sharp. Gene 73. 237-244. 1998: Thompson et al. Nucl. Acids Res. 22, 
4673-4680, m4)^miZ^f')'fy^}UY'XmM^HXl^^/i^>^—^^mi'^X'^ 
e>*Lfc{i (Identities) t:Mm-r^o MIB<D/^^^— ^ttislTOJiifcy "efc^o 
Multiple Alignment Parameters t LT^ Gap Penalty 15.00. Gap Length 
Penalty 6.66. Delay Divergent Seqs(%) 30. DNA Transition Weight 0.50. 
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Pairwise Alignment Parameters^ UT^ Slow-Accurate 7?. Gap Penalty 15.00^ 
Gap Length Penalty 6.660 

#J tLXlt. /U-:fV^-C'if—iy3><Dfzlt>(Dmn-tLX. TSxSSPE. 5x 
Denhard'sJg. 0.5% SDS. 40% Tfs^UATS Ks 200i[/g/ml Mi^?-DNA. 3rc^— 
^^—)-^ hJ (Dm^Xtb^). J:y^Ll^^i^^<^: Lri* rSxSSPE. 5 x Denhard' sJS. 
0.5% SDS. 50% 7|x;UAT5 K> 200jt/g/ml lii^^DNA. 42*'C;j-— /<— ^-T hJ <D 
^{il^lffe'So *fc/^/^fl>/=4&a)^{^l^i:Lr. 3^L^I^^^^^<^ LTtt rSxSSC. 1% SDS. 
42''CJ , ro.SxSSC. 0.1% SDS. 42°Cj (D^^XM. <:k y ^Lt^lfe#«!: L 
T(* ro.2xSSC. 0.1% SDS. 65°CJ (7)lfe#-^fc^o 

t^}fM*-&'&Xg. iS7K'J^:^5=-KtAkt2tO[)je^^;liJ^-r-SXg. ;Rt;iljfB 
Akt2<»:(DS^^ia^!j^g$-X^ 'J— ->^-r^:^J*7&^#^tL-5o s^^WOX^'J- 

*il0-«a>X^ U— =.>>fffl7KU Ka)-o-Cfe'5AKBP2(iAkt2<i:iS^-r -5 
^m^^7*;^•7':7X■C^■SA<^gTLrt^§^ &t;^';7XAKBP2$jgi^ 
lfil^*-li-fcfllJft$ffl)!a-eAkt2JStt*t{gT LTIN-S d <t An?,. :*:^iB<Z>7KU K 
ttAkt2i!:(7)^^^:^r-Lr'r >X 'J >ex^-:h;u^mic9J^ LT c: <!:7b<t:)ANotco 

K*/l:f**l^eBa>X^ •J-->yffl7t<'J^:^^ K^^^LTU-l.$fflS&i:Akt2i:(D 
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y 5 X h 'J — Sft (N. K. Terrett, M. Gardner. D. W. Gordon, R. J. Kobylecki , 

J. Stee I e. Tetrahedron, 51 , 81 35-73 (1 995) ) (c J: o T# ^ itlfzit'^^m. ^^^<D 

Akt2(i^^P*3(7>-b 'J >473S (Ser473) fe-SlNliX U/;!|-->308# (Thr308) 
V>mit^^X^-^—\Z7^n.f)<fZmi-^Z.ttmi^nxi^^ CBiochem. 
J. .1998 335 (1-13)) „ dti^fijffl L.Akt2(3DSer473X(*Thr308<D U >m^b!|*ll 
t:C^i^'J>mitmmznmmz^j:^-r^^i:^ (^J^f^tSphosphoSertai*^) ^ 
ffll>fc't^xx^>:fn»yKcJ:y;^tti-r'5;ii: -eAkt2(DStt<D:^«l7b<:^ai # § o 

i: L■Ct^;phosphoSertj^^*:^ffll^'§>'>xx^ >:^^P »y XtK-:; KOxx^ >:f 
P y h/^'tCt* ^fijffl-r -2) Z <b (c cfe y Akt2(D 'J >^^b, •r'Jft5*»Akt2(DjS14<Z)^lS 

^^iti -r ^ c i: A<-c- # ^ o L < itmrnmioysmxi^m-r^ cti}^x^^o 

t>*>Akt2(DStt^b) <D^L3l35<ll^^;h.fcl4J|^fc«i3aLfci^K^2^^^(DX<7 U- 
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* L < 1*1 NimT . L < 1*0. 1 u mT<0 1, (D ^m^f ^:it A^jff * L l>„ 

2 ) > e H P if ^ fij ffl L X ^ 'J - ^ > 

H p :^:^-.^f 7 »y ^(c J: o r Akt2j£14$^$a-r «!: ^ -5 o a<*fi<irc 
(*^ ^mm(D7.^ U— ->^ffl7K'J^:^^ Ka)-aJfe-5L^I*^ftlt^^;SLrt^ 
'5iS©lfflmiciSt®|!^M^^MSXI*«!.a-r'i)o ISilffi$fflflS<!: LTIi'T >X U > 

S*$fflBaA<»* Ll^o Mfe^ill!&A^€>tn;Akt2ti^:^*$ffll.^tc^fe^/ml^«k y JStt-fb L 
/=Akt2^&M^/:^$e-r-S)::i:*<-^#S„ Akt2<DSH. iJiJ^I*. GST-crosstide 
mtij^^mmmmt LrL^'5GSK3-betaiB5lJcDGSTi!fe^^ <i:;miiAkt2M 
mMt^M-^r^CL tlz^^J. mm<D y >^^b$Jt^t LTAkt2cD^-^— if JSI^ 
$aiJ^&t;^MibT*#'5o Sf * L < (*IIJ£Wlw|Eii(7>5^^r*^iJ^-r -5 Z t Jb<-e 

J. Immunol. Methods 190, pp71-77, 1996)" ^fiJffl-T'Sc: <tlz J: y :^JI;^;£i:iJt(Z>'(b 

mm. ^mmmcDumizitm. l r Akt2a>^:^— tf jgi*® jtai^b^is^ $ titzunizm 

mLtzmM^:$im^<D7.<? y-->^ffl7Ky Ki:Akt2t<OS|S^^Ra^-r'5 
!|^dM^ LxmiR-t^ Ztti<X^. Ztlfcd: y ^ >x y >tStatt3t^^StX/X(* 

ttjtaif^fflOEDSOA^. WumT. .iff* L < f*l /wMJ2lT. L < 1*0. 1 //M 
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3) ^mm<ox<7*j-=-><fmy^'j^-:^'f-i:t Akt2 tom-k^mmLtz^'i? *j 

Flag. w\st^ii<r>^^^m^-^^tfz:^mm7.^ ^)—-><fm7^^)^z^^ ko- 
HiSffl^fflfiai: Lr li-r >^ u xcis^-r «5$BiflaA<itf * L < . J: y «i*e<j(c(*iii)ffi 

r*5< ZtiimmLl^ #?>*tf=Akt2fc<J;i;^(D!K^MSa(Djiiiil?iS$^*n<7)^ 
y-^:^^ KiSLx|*-e<D^^iH?iJ^t,<fclcf^SgLy=3f:^BJ(Z)X^y-r:><fffl7tCy 

m_ti) -3) a)x^y-zi>/f:^«£fcfciNT(*. l«glfflj^Ba(c>r>;^y 
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M^fflL^fcin vitroa>.3^;U^'!7>J£ (||g|x^, Vol13. No. 6, 1994^528M 

ffl7K'J^:^5^K$^^-r^:^7X5 K (^J^«. IIJlg«>]1 (5) ■eftSiLfcAKBP2 

AKBP2MeK) >e KP h^>XU-va >4r*;/ K (^J:^«TNT^':/ K (Tfp 
-><*'tt) ) ^fflL^Tin vitroT'fe:ii&u:{ii|RLT#iiLf=^SM/:i^?S(ciit^!j^ 

>^ffl7KU Kfc J:t;Akt2$[^B#|c^^$1^fcsaiBa055tl@jftlc^®^!^^ 
^ ^ i) d «!: A^ ^ Jjf ^ *n (D EL I SA>£ (wt^tor^jAkt2i:::^^0^OX'^'J— -> 

T^Ctlz^i). Bt#0)CAT l^f*;^ V 3; X ^ — tf jSttCD^tU cfc y Akt2 1 
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ofkmm. ^m. ynm^mu^mtji^[z^:s>$mnisi^^mif^ 
mits •^mzvt'oXs ^y^^^tjimmmicino'mm. m^it. mRm. m^m. 

igP<7)fc46<D;W^Jl£i^ld:, -I5ij;^li. ?L^^iJ. j't/'Sj^Js ^J^^J. '^uv^n. 

m^a)^*a^j. rn^xs.. wmi. mmm. "^^n. s^w^pJs sixmun^^M-^ 
^mmom^s xitmmiz^^xmmitr^:iti!}<x^^o *f=> mmcomm^ 
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1Bfco#$tO. 1~100mg. if * L < (±0. 1~50mgT?fc-i)o tma^^COm 
jil^^JCDJ^T?!*, IBCio^O. 01~50mg. »*L<(*0. Ol-lOmg-efe-So. 

^^i,(OX'lttj:l\ ^cfc\ ^^^c»fyA^^i:l^ii^(i. ^5a]<D^;4( rMolecular 
Cloning Sambrook, Je>,Cold Spring Harbor Laboratory PressJ989^j .^)lc 

<IIJS^J 1 >^'^XAKBP23l<E^<Z>^ 0——:y^tm^^<P^—(DmM 
(1)Akt23tlS^©^ P-=:>^ 

ite^T^— ^ ^r-XGenBankOT-J? -b 3 >S-i-M95936(cIBm$*Lfc fc I- 
Akt2a)^:g^Jgg$=i— K-r^cDNAiH5>J*#l!l LriStfrLfciB5>Jf|-^5&t/iB^J# 

oDNA (Marathon-Ready™ oDI\IA;'j7 P ly-ry^^) ^^Mt LX^ DNAtK'J ^ ^— tf 
(Pyrobest DNA Polymerase (SJgjgtt) ) ^fflL^rs 95'*C3^fe1<35ii^ttJKJS<0 

7^r^a)l^#-e.PCR$fTj£j:ofcoC+ilz<i:y^figLfc?^1.5 kbp(DDNAif)t$s Zf^ 
;^ 5 KpZErO™-2. 1 ('T > t' h □ i^x (DEooRV^M^lz^A-T'SCilz.fe 

t hAkt2 cDNA$>7P-:::>^Lfco ^— ±lc-^ P — - ><f LfcAkt2 
cDNA<DiB5iJliM5^a>iB^J##5&tj:iB5iJS-^e(cS^'r:t- 'J =f5^^ K$3f^-r 
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(ABI 3700 DNA sequencer T^^^-f K/W^t-e/XT-AXtt) ^ffllNTiS 
t hAkt2cDcDNA$^©*>— /\-r 3f U KSIfigJ^^-J? ^ — pDBtrp (^T > e K □ 

°— -^-J^Lfct hAkt27^^X5 K^ilMtLT. DNAtKU^^— if (Pyrobest 
DNA polymerase ; ^>Sat*±) ^ffltv. 98°C(1^3')(D^.98°C(5|3?), 55*C(30S?), 
72*C(5^^)a>-9--r^;U$35I51. i^yjlL/=o ^a>3|gm#e>titcDNA®fM-ttt l>Akt2 

^JIS^^Sall3tt;Ncolr'^ifLritm5K(cLy=^^^Si-pDBtrpSt;±lfiT*t#e» 
ilXtz\z hAkt2CDcDNA$^t^PCRifJt^I^IB#^c»:/-/\^':^fg»;; Kffl^#:^MaV203 

C. and Fink R. . Guide to Yeast Genetics and Molecular Biology, Academic, 
San Diego. 1991^)„-€-(03i5g^|^P^«F»gT'*ai^I$I^;^*^^ pDBtrp(7)-7;U 
^^u--^'^^^ hlcAkt2 cDNAA^JiA$*tfc7^^;^5 K (mTpDB-Akt2i:lliS 

— h U :^ F >$^S$-li-/i:@}^'a-fi£m/Mgife (DIFCOtt) (20%7' 
:^fp-.:^) ±i3ri$S"r§c:<i:fcj:yM#^L. |Hj^s$fflfla$-tf>r^';x-x 
<b^xm±) •r*37°cizr30:J3'MSLfc^. T;b*UJ£T*:^^x5 K^mmmiiiL. 
*>-<r>i/>y4r*> h (T:^^^ K/W:j-i/X7^Aa) &i;i/-^>-9— (ABI 
3700 DNA sequencer Tl^^-f K/^-TThi/X-T-AX^t) $ffll^rig^iB5lJ(Z)^^ 
$fflV Akt2(DcDNA7b^ pDBtrp(DGAL4 DNAj!g^MJ|6<D3— KMUg^kfilR:? U— A 
Sfe L A ^ jjxT l^ -5 ^, <D ^ L fco 
(3)^':7;?.miftM^S3)5cDNA^-r *J—(Di^m 

1 2 ii*^^X(Z> C57BL/6J ^^7.^ Jtt; 1 3 dl'^ii-Xfl) C57BL/KsJ-+ffl/+ra V •t?^ ^ 

X 2 iie^^'r:f7'j-<(tM^ (#±i± i?sif mm : 1994 2 ^ 20 
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n) i^^&m<Dnmkm^mizm\ Poiyoom ^is^Lfco xh^^i?— vtt® 

ZAP-cDNA Synthesis Kit $ffl^^T. ^#<D^P h3— ;Kc^^fel^. 5ug (D RNA ^ 
itL. Slz^#a>EcoRI 7^:^^-$^3jgL. fiJISi^m EcoRU Sl^Xhol 1? 

«j»fLf=o (CHROMA spiN-400 ; >7 □>5^y-j7 4±) icfe y ■^--r 

: lI^fTt^. m^©f>^■^^L^fco ^<7^-pACT2 «7 P 100 ju g ^fttJIS 

Xhol vmmL. T)\^ti^)-y^7.ZfT^—M (Bacterial All^aline 
Phosphatase; S>Wjtt±) "^MSLfc^. UmMM EcoRI -e^SrL, 
A (CHROMA SPIN-1000; <7 □ >t-»>^4±) [C;!)N|ttco UlSSg^SlJflft 
3.T;U'>U-X2 ite^^-f :^^'J-ftlSi,^ (^±ti: i?at# 11^:1994 ^2 
^ 20 Bl^ff) <r> cDNA ^-r^f^'J-' f^MJilctJ^LV ^^^-i: cDNA ^ilS^L, 
m^^^<D-i->yjU^Z^)7\KT^±<Dy ^ Jl.'^—ti^:^Zf (UFCP3TK50) T'MLfco 
^3^3 BRL nayJLly^ ha7\^\y—iya:^mXmm (ElectroWAX™ DH10B™ Cells) 
^ffltx-C. x|^>7 hP7KU-i/3>J£(cJ:§fl^M^^^^TlV lOOOml <DJ§#jg-e 

:^^X5 K^S^^-y h (Qiagen Plasmid Kit; =^T¥>^±) hlz 

±3aia)pDB-Akt2(::cfc y J^Sfe^ Lfc*;/— /\-r U KfflS^e^*MaV203$400ml 0) 
YPDj8[(*JgJte(DIFC01±) lc^?SLsJ^^:1590:J-y ^— h;KDqR3t]t7b^0. l3b^t>0.4(Z3^t 

L. ;l:^a^1.0ml<D0. 1M U^OA- h «JX3^®jg[c^^L/=„l^|SaBfla$M5£(3) 
■^f^MLfc-7't;xllilftJm^**cDNA^-r U — #20A/g-efl^Hfeg|L. 1^13^183 
^pDB-Akt2&t;^-r:^^"J— 5-*i-e*t<D:^^x5 K<D3l«^T-*-T?fe^ h u 

h3?T>s P'Ti/^^^^^-lJrfcSfl^^Jilcft/MSife (DIFCO^t) (20o/o7**P- 

mzo mmizmcMm^mm^ih*jzrhy7>. p^'i/xzxsA^ic. /w 

Ki/X7^AlcfclATAXWlc5§3^$-a:fcGAL4 DMA Sg-&^Jie<3!)ife-&MeM 
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K-r^S^mtDREWJ-efe^SATCS-AMINO-l, 2. 4-TRIAZOLE ; i^^74±)20mM 
^^toLtcSfl^S/Mgife W/oT-nu—:^) ±r'30°C(ZT5BPBlJ$Stfco 
<*I^T-eAkt2lcig^-r 'SSea^^iS LT C t ^5^-r3ATit140!)®5Sa>=i P - 
-$Blt#Ltr„ ilH&<D^©^Ba$24B#^YPD@}^J$ife±-l?j3eg$lifc^.>y/5'Ji: 

Jtife±0^S$fflfl&^ - K □ -tr^up — ;^ :? ^ — (c^ LIS y . JSi^MSila tfaJS 

Ls -p -r -$o. 4%(Z)X-gal (i/^-74±) ufcii 
$jt±fc(o-err37''c-x?24^PBifiaL. h->^—\nz^^^^mit^mm 

l^$fflfl&35)^€)^P>■x*:/^^±Yeast Protocols Handbook(D^JSfc«£or^-r 'J 

mmi^mtSti^i^^mm (GAL4 AD^mefcSSS^-r^lH^lJ : GenBankT^iz^^va 
U29899 Cloning vector pACT2 fi^) ^:^^'r-7— tL. t^— -^r^v^ 
h (T^^^ K/<-r:?|-'>^7^A4±) S.i;'>— >r>-9— (ABI 3700 DMA 

sequencer T:^^-r K/V7t-i/XTAXtt) ^ffltNT^^LfclSS. iB5IJS#1 

(5) v!7XAKBP2itfe^(DFjB$&n K><2)^^ 

K>$^^'r-5fcif)fz. iB5>J#-^1-^^$;KfcigSiB5iJ<Ol|1034#){»Ne>||1011# 

^-^ffli^TM3iii<7)flga&ia^S3i5oDNA^>r 'j~tf*^ibPCR^iCcfc 

a>^^jttlfi3fe®^gcDNAa>liilfi^|*^fcoPCRJSj;5ttDNA7KU y 'y—a (TAKARA 
LA Taq;S5@jttt) $fflt^. 94''C(3»)a)^.94''C(30|j>) •58't;(1. S^i') - 72''C(4^) 
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(pcDNA3.1/V5-His-T0P0:'r>eKPi;x>tt) (zTOPO TA Cloning i^T^^M, 

— (TOPO TA Cloning kit ; >e hPi^x^a ; iB5»J#-^11) ti/— ^r>e/> 

^^'V H (T:^^-r K/W^i/XT^Att) ;Rt;i/->r>+»— (ABI 3700 DNA 

sequencer ; T:^^-r K/W^i/X-TAXtt)$ffltNr*^Lf=o ^(OJiSms Mil 

f5^=^^Di35lJ^=^r'&1i>!?''d:ft$<DcDNA^^t^7^^X S KTb^^&HfcTb^. :^:g(7) 
cDNAIilN-rtL*, HtrizS (4) e)ttfclE¥^i^S*(©cDNAi: (S(^|^s|(o^g 

[c^-r*i«i25»J(D*l!]*:)lcfe'5ATG*^iSaf5T-a)§g$&=i K>-efe^i:^^;()M';. iS^iJ 

^ -l? X AKBP2ite^ i: iS # (t o 
(6) ■7't7XAKBP2|SI^^>7 ^ — Of^ii 

/to *f=fIai(5)(cfcL^r^a>:?|-— :/>'j--7=<i'>>f:7L/— AA^fii^L/io 

$^J?Jt (::^P'J=ftt) ^I^^'TT— ^ffl^,^T.iEI»AKBP2Ma®^=l- 
K-r « AKBP2 cDNA^Mi^O (4) t, ;txfc ;^ 5 K ^ilM <b L TPCR,^ d J: y ii 
mLfzo C P>2®!^(DDNA3^^ V-(d:^;K^;KiB^JS-^1 'j7XAKBP2it 

—M (Pyrobest DNA Polymerase; ^niattt) QB'C (1 ^) <Z>^. 98*^3 (5f3>) , 

BB°cmm> 72*'C(5^)<0-9-^^;u^35|5]iiyilLfco PCRi|i|^$T^P-X^*;U 
m^X'1c«)lc<feor^^^Lf=?gm. ?^1.7kbpa)DNAiT>Y*^iii|'S$tL/iC<t^fii^L 

o C T' JSlS^^tf <Z) I^DNABf >t ^il3S^^ ^ — (PCDNA3. 1 A5-H I s-TOPO : > f 
hPi^x^tt) fzTOPO TA Cloning i/X-r-A (>r >e hPS?x>tt) ^ffll^r■b- 
^^n— -><^Lfc„ cla>^:#fflL^fciB5lJ#•^13[::n^■r:^^-r■7— (4>7P— ri> 
<f'ikZ' -llOf^^^?^— ft3fe(DV5xe I — (paramyxovirus SV5(Z)V proteinS3|5. 
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Southern J A, J. Gen. Virol. 72. 1551-1557.1991) Xt/^HisB^ ^(Lindner P 

B I oTechn i ques22. 1 40-1 49, 1 997) -t? X AKBP25ife^(Z) V tm\l:P \y 

[Zi^^-t^-J'y^C^— (tOPO TA Cloning kit: -r>ehPi/x>tt; iS5lj## 
11) ti/— -y^i/^^f^*:; h (7':/^-r K/W:i|-i/XT^A4±) JttXi/— 
(ABI 3700 DNA sequencer ; TZf=7^ K/ WtI" vXi^AX|±) ^ffllNT^^ Lfco 
-?-<D$Sm. lB5iJ#-l-1(c^-riEI*AKBP2MS®^=i— K-r-S1719ma^a>AKBP2 
cDNAAWiH5iJ(D3' -filKOXH^yl^n K>^l^^^/=DNAt LTMJ^<D^:K>i<7 ^ — 
pcDNAS. 1/V5-Hls-T0P0lc^iA$^^Tl^^::^:$ifligLfco mTC:(D^=^:^^X 5 
K $pcDNA-AKBP2 1 fflSIB-r o 

<iiMJ2> AKBP2Mas$^3s-r^j$#$aiflacD<^M 

(1) AKBP2|g3@iBHga>f^ig 

±^a>IIJfei5>J1 (5) -eftig Lt=^:^3f 5 KpcDNA-AKBP23H*^^^ ^ — 
(pcDNAS. l/V5-His-T0PO) ^293m(-b;U/'C>-j7t±) (c#A Lyco293m(i6'^x 
h (':7x;Hl^35mm) a>i$SiIIllc#'!7x;u2mia>10%4^fl&iajflij» (>> 

^•7i±) ^-^t^Sd^ig^^JgifeDMEM (^;?=i*t) ^An^r70%=i>7';ux>ha>!K 

Sf::«f:5*-eJg^Lfco Z(Dl9afl&rciJ >^*;ui/':7AJ£ (Graham et al.. 
Virology. 52.456. 1973.iT#ltT-.3i^^^A«!:^S^/®1Jf/^13-15H1994i^) 
y PCDNA-AKBP2 (3. Ofig/^JL ;U) ^-jgltlc^A Lfco SOB^reli^S Lfcm. J§ife^ 
l^5feL, asa^ 'J (JilTPBS^tB&^-r-S) -esfey^Lfc^lc^x^Ufcyi 

y 0. 1 ml (DWmmm^ (1 OOmlW y 'J A (pH7. 8) . 0. 2% h U h >X-1 00) 

(2) AKBP2geM<D:glfctJ 

±MIIWJ2 (l)(7>AKBP2^3^m<OJgj@ji^10// llClO/i ICD2f&^JtSDS-9->:>';u 
/<«y:7T-(125mM h 'JXig^(pH6. 8).3%^'!7 U;u^^-^ h 'J -t^A. 20% ^"jiz 
0.14811 iS-.;<;u*3f hx^y— ;k 0. 02%:^p A^'xy— ) $31*0 
L. 100'tJ-e2»F^«lSLfc^. 10%(3!)SDS7H'JT^ 'j;UT5 Ky;u«^/^1cl!j$fil\ 



wo 2004/050869 PCT/JP2003/015546 

29 . 

-X Ji(DAKBP2^ e MtO^ai o fco ttAKBP2<DCmagl3ill^ $ ii-fcV5 

tn;<*lz(*-7'!7XlgG-HRPife^fiif*: Ktt) ^ffll^fro^<D3iSm.® 1 (c 

^■r Jl y . 45T 5 y t> J^C '5C*4g{|ija>'$i ^^#t?61 8T 5 y f) 'i>AKBP2- 
V5-H i s6i!fe^M S H ^ ^-r ^70kDa(Dm a m A^^^^^ -^7 ^ -pcDNA-AKBP2a)iie?- 

><f Lf=frit<D^'^7XAKBP2Ji{5^r*±:^^lie;b^?ii7bN|cf§iKL. ^SHi: LTS 

<mmm3>iEn-707.. mmm:knmsE'^-7'^7.^ t^^umm^^E^ji^^'^ 

X Ci (t AKBP2il3SSa);liJ^ 
±^a)ftlMlCcfcy:$:^BJ(0-7':7XAKBP2MeSttAkt2 t^B-L. ^^^C 

> a^^^r* -a ^ «h p> . s^ubjcd akbp2 <7>^^ffl;&<-r 

>xy ^SjxLttlcglt^-SC: t7b<^5®$;h./i:o^c:-^2MJ^I^^^T';U-7't7X KKA' 
/Ta (Iwatsuka et a I. Endocrinol. Japon! : 17. 23-35, 1970. Taketomi et al.. 
Horm. Metab. Res., 7, 242-246. 1975) J: IXS^:^* L < (*JafltJ»:^^#^/= 
Ml^-T-^X C57BL/6J (7>l55^fccfei;flgji»lcfc(t-5 AKBP2 mm=F(0^ -yiz^i^-v- 
RNAOnRNA) ^^M^jI'J^ Ltzo 

mB=Fmmmit. :^nBM<o^f?x akbp2 ii<g^<D^3^«$i!i^ l. i^^ccinig l 

^ y Hz ;U7;U7^ t K 3- y >MJiJi7K^^m (G I ycera I dehyde 3-phosphate 
dehydrogenase (G3PDH)) Sfs^CD^i^filc J: yMlE Lfcd'J^^.!: LTI± PRISM 
™ 7700 Sequence Detection System t SYBR Green PGR Master Mix iT:^'y-( \^ 
/W^i/X^^AXtt) $fflL^fco :*:}l!J^^I::*>L^ri* PGR vm^^^^ltc 2 5^:^ 
DMA y ^t? SYBR Green I ^mcom^M^ y T;U^ Alc:g|J±l - ^Sf <5 ^ t 
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<i) ±RNA (total moomu 
M'^'kxitMmm'kMMLfz 14 Mm<0yi-y^<D C57BL/6J .T'i7x. muiz 15 mm 

O'tT.a) C57BL/6J V^^xai; KKA>' /Ta -7^7. (l^■r*lta*^ UTtt) 

Lfco 5 ili&jbNP, 14 iis$*-ea> 9 3irafTof=„ itllil»:ta)3iia^ 

; *-|f>r> 29.8%. X^P— 15.8%. 
1.3%. -vJ^X 8.8%. "iz^UP— X/^'j7'$f— 5. 0%. >«^:t — >0.5%. 

■9-7'^r7-:d--r;u 28.9%. 7K 10%o iE^:fe(* CE-2 (H2^<7UTt±) ^ffl 

L^fco Btria'&T'l7:^(©^^fcc):i;ililft$}gaiL. RNA ttttJffllstai (Isogen: 
7K>i^->*t) $ffll^r. m0«rctJ£lN^ RNA ^UtiL/co Hgi Lfr'&>5?(D^ 
RNA f*-ea)^7*;i-dpt/'j7t?5?^ UT— tf (--yTK^i^— ^ffll>r^SL. 
7 X y -;u/-j7 p p 7}s;uA^a3i. y -;u>*^ LT M®7Kl:iit<S L-20°c-^^ 

(2) 1*McDNAa)^j?E 

^ RNA ;{)^ P, 1 *M cDNA ^a>3&$E¥f±. (1 ) vmU Lfc 1 g (O RNA (BgUfi) . 
^JJg <D RNA (14 ili$(Z)^'t7X(Z>^^) . 0.25/ig (D RNA (15 'M^CD-^ T^OWi 
^) iS^^JKHSffl^-y h (Advantage™ RT-for-PCR Kit : ^ P 

20'te-e«#Lfc:o 

(3) ?(SRZf=7^'^-<DWm 

4 0<D5j-grf5?'j7 K (iSJIJS-^ 14-iH^JS-l- 17) ^ (4) (D^Trili^-S 

PCR(D7^^-r-7— LTiStf-Lfco ■7't7X AKBP2ite^(::^LrttiB5lJ#-^ 14 <>: 
iBJlJS-^ 15 CDM^-fr. .G3PDH itfeTJc^if LTfilBJJJS-^ 16 iiWmm^ 17 . 

(4) 'MB=^%m.m.<Dm^ 

PRISM™ 7700 Sequence Detection System [z.^^ PGR ifipia) g ASU^ 
I* 25 u I <Z)|gT?iJi^»lct!£orfTof=„ #3g(ci3tNT 1 *M cDNA 5ju I. 
2xSYBR Green 12.5/[/l. ^^^^-r-?— 1± 7. 5pmol ^36fflLfc„ c:::t?1*0 

cDNA (4(2) ■Cft#Lfc t (D* 63PDH LTI4 30 fg#i?. T'j7X AKBP2 l^ig LT 
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f* 10 ^^mLx^mLfzc tsitsmmmi^mzit, i cdna (=ft^r o. i//g/ 

U \ O^^X^/A DMA iCfa>^y^^):^^^iz^^Lfc%<D^ 5u \ mi^tzo 
PGR It. 50°C-e 10 i^lzmi^X 95X-Q 10 ^(D^. 95°C-C 15 60°Ct? 60 $!?<D 2 
X T- yi)^ t> Jfe -5 ^ 45 -y-f ^ y iSf ^ i: J: y fr o „ 
#^34lcfclt^-7'!7>; AKBP2^te^^(0^•K»(i, TIB^fc^^tNT G3PDH Jt-fg 

[AKBP2 MiE^^a3=[AKBP2 itfc^cDSI^a Si) ]/ [G3PDH min=F(D% 

mm (.^^-^) ] , 
mmizisif^mmmo>itmzi5i\xitm^'^<D c57bl/6j ■^^T^ommm.ti.Wi 

^M^lcfcft-5fl^M<Dlt|g4lc*Jl%r(* C57BL/6J Tr^XflJ^l^M^.-e^fx-f^tL 1 

7.(I^mH1^^XS%mz1^\,\X. %%^^<n-^^7. AKBP2 itfe^F-OO^S^tt^HJcliAn 
Lro^-SZi:;!)<^JJeBLfco^!e-^r2^SIM<7>■7•^X AKBP2 (iflft&fc J;lX^0^rzfcMt 

^ >X y >ffiia14lc;$;^B^(D V':7X AKBP2 a)^-^7bN*:^#LNi:S^fi-5(t t>;IX'5„ 

*f=:$^^»J(7)fg^ J: y . ^^7. AKBP2 ^Ma)jIi|^fc<J: y ^^^^Sflj^ir 
A<ai*^ P>7&N t /j: ofco 

<^fiS<5!l4> t KAKBP2it^^(D<7P-->^. fccfcl^M^SiJ^l^tJj^^^fif 

l;iB5>m■^19^c5^f-^fl>3f^>rT-^fflt^r. Btrj^onjs^ji (sxz^Lfeto) 
^ l^^a>PCRafe(c cfe y , AKBP2 1 h:2l-;u V p TMB=i-'^%fi\m(r>mmi^^Hfz. 

®^S^#^>*T,fc$i|1.8kbp<DDNA»f>^^. ll«5i5iJ1fC^Lfct,fl>i:I^=^(Z>:^J£fctil£lN 
^SIB^J^^^ Lfc <!: Z IB5iJ##3IC:^-r atfeT<D^ScDNA3b<^^;K^ C <!: 
^5iELfcoga{s^cDNAfiiB5lJII-^4(c^-r7Hy K^zi- K-r-5«f^(DJi 
e^T?fe^o iSjtfe^(*iB5lJ#-^1lc^-r-7':?;^AKBP2ita^<t76.8%. =3— 
STffy ^ ^f"^ Kttia5lJS#2fZ:5^-rT't7XAKBP2MeHi:71. 3%<DlSl^tt$-5-tL^ 
*t^LTL^^AKBP2a)t h7j-;UV Pyiia^l5fe?)o 
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m^^u^.^mn^mztBif^mpzommcomm^m^fco t KD^-asfaacDNA 

^-r:^^U- (^P>7^'>^tt) #2|/g$ilMi:UTPCRJKI$;i*DNA7Kuy ^— Jf 
(Pyrobest DNA Polymerase ; SMittt) 98°C(l^^)<Z)^.98°C(5ifij>) . 

55°C(30$!,0. 72''C(5^^)(D-9-'1'>7;u^35tEli^y3lLfco #^>;KtcPCR^^$D$T*'P 

y^y'J—h^ibmmir^t: KAKBP2ii{E-?^<7)3' 5^aSSt]laJ^iB5»J$^trtmt:)*L'53^ 
800tlS^(Z)DNA®f >t)b<iii|iS$ tl/c o CI CDDNAPSf >V T ^ P — X ^^Uif 

v-$ffllNr^DNA®ij^0^SiB5»J^^*im^^Lfc3^m.iB?im-^3rz^-rt 
hAKBP23ia^a>3' ^^^l!|(DSP^i^^Jl?fe§Zi:$?f|^LfcoC:cDZt3b^c>. t h 

:^mmM<Df^m. t KAKBP2l*-7't'XAKBP2i:tg|^lt4;!)<;t < . $ e>lc^ >x U > 

mmmms mmm^mmo^^ ')—-><fizmmv&^ztij<^i^i}^iztji':>tzo 

mj^<Dmmm 4 t?#e,*Lf=t k akbp2 mB^(D±M: cdna ^mi^<ommm i (6) 
iz^Lfz%<Dt^m<o-^mx^-:f^o—-iy^\^tzo tLxw^mm^ 3 ic^-tje 

I*t H AKBP2 gSM^P— K-rS 1782 J^»^(Dt h AKBP2 cDNA DNA mm<0 
3' «iJa>Xh*v:^P K>$^L>tr DNA t LTtffiZ&CD^^^-i? ^ — pcDNAS. 1A5- 
His-TOPO icjf A^tlTt^^Zt^fii^Lfco J*lTCa>il-S3^^X 5 pcDNA- 
human AKBP2 <!:lllSiB-r'So za)^:^^^:;?. 5 K pcDNA-human AKBP2 ^HJS^JiJ 2(1) 

i:i^#a>^^T?':7x;ufefcy 5. i//g ^al, t h AKBP2 ^:y/^<7m<omm^m 
mm 2(2)a>:^jfefctjeoT^ajLfc„ •?-a)iKm.45 T^ymt'^ihu^ c ^mw^ 

<f 638 7 5 / ^;&^f>55:-5 1 h AKBP2-V5-His6 ife^MfiS^^-rs^ 70kDa (D 
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^fiM*<^^^<7^-pcDNA- human AKBP2 <omB=Fmxlzi&WLX^mtsH^Z 

t^muLs <7u--->^Ltzmm(Dti h AKBP2 mm=f-itmmmf^^X'±^mm 

<mmm 6 > t hAKBP2i:Akt2(DfflSftffl(D^ijE 
(l)GSTiIl^Akt2^^:^^X5 KOf^ii 

t hAkt2a)cDNA$GSTi!!i^^;S/<'^^-pGEX-3X (T-7i>-v A/NV:ttl-'f x>x 
Wlzmxi-^fzib. il»J1 (1) -e^btLtct hAkt2<7>cDNA$$i]|Jl^^ 
Hindi I \RXSEcoR I X. '<<7 ^— pGEX-3X^^j|SPmBamH I Jt.t;EcoR I X^tl^e^ 
^®fL. illi|JKlcL/=„ */=iB5iJ§-l-21&t;iB5lJ##22lc^f ®f>V$C;KP><D3S 

Mi^X zmmikmLtzo ZHh>mmm^<Dt: hAkt2 cDNA©f>t> ^^^-pGEX-3X 
JkXSmf^mWi)i^^}E'^Lfz=b0^dm MgaseJS (DNA I igation kit 1 1 ; SJlit 
*t) tm-^LXWCX'ZB^mmmLs pGEX-3X(Dt;U5^>7P— KlcAkt2 
cDNAA^jf A$*Lfc:^^X5 K (mTpGEX-Akt2tlllS|lji-r'5) ^{^^LTio iB5lJ# 
■^23lc^-r7|-'>l=f5?^L/:l-5^ K^:3''^'r7-t LTs i>— ^Vi^^-Jf^^y h (T 
:^^'r K/^-r;d-i>X7^A4±) SU^*>— -^r^-y— (ABI 3700 DNA sequencer 7^ 

K^J^^:pGEXK/7^-<DGST^^{iffllR:7U-AA^-S^bT^iA$^^rL^-g>*a>$ 

(2)GSTife^Akt2'$i >/^'j7Ma)miJ 

±.m.(r> (1) ■e|if);|xfc::^^X5 KpGEX-Akt2$^fliSBL21$ffll^T. heat 
shockJ^lCcfc-Sfl^m^^^firtV 2.4 mL<DJ$^?i^-e-l!ftliMS^Lf=^. -e®^ 
fi$400 mLJ$^?af::^L^^. 37''CT'3I^FBlMM^^Lfc^.:g|^;gJtA<2. 5 mM 
t^P^cfeaiclPTG (SIGMA) ^^JDL. HfcS^rslJiMJ^S LTGSTi!j^Akt2Ma 
M (lslTGST-Akt2<!:iiSi5-r'S) a)^:^$M#Lfc„ Si*^lH]i|RL. 

(^®^X^, Vol13. No. 6, 1994^528M <a-tS=P,) lz|j£orGST-Akt2$y;U 
^^5^>^r:7 7P— Xtf— X (Glutathione Sepharose 4B ; T"7i/-vA- 7t;U 
•7*>Ttt) ±lzmiiLy-Co =i> hP— ;ut L-CpGEX-3XT?Ji^KS3tLyc:itM» 
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BL2i*>t>GSTsii^(o^a)^eM.(i5iTGST^aai:iiisiE-r5) ^±mtmmiz%m 
m^LxmrnLtzo •4i^*acD^^ictj£orsDS;HUT^'j;uT5 \^¥jvmnhm^ 

m&m. (GST-Akt2;79kDa.GSTMaS:26kDa) iimm^HXl^^Z t^mUL 

\^hmp2m&nt^kt2m&M<Dm.momKwma>mm^Gs^-pu\\ down?* imm. 

X^. Voll3. No. 6. 1994^^528M ta-tSHt,) JCckoTlrl^Lyio ^-riSEII 
Jfe^JS-eftii LfcpcDNA-human AKBP2(D0. 5 // g^^M «t LT TNT k i t aNT"Qu i ck 
Coupled Transcription/Translation System; "if AO/ji ItS^lS^^iy^T 
•< V h—Zf (redivue Pro-mix L-PS] ; T^vA'A) 1.3 MBq^ffllNT^#a)3^ 

y=t hmP2m&m^mmi.tzo caJt hAKBP2MeMillgl;'^#15jw l<!:±5& (2) 
'e^;^^f^:^->e-X±lcm3il.LfcGST^fiMfc'5L^(iGST-Akt2^1 //g^jl^L. 
0.3 mKDBuffer A (50mMhUXi^^ (pH7.5) . 10%<f 'J -tr p— 120mM NaCI. 
ImM EDTA. 0. ImM EGTA. 0. 5mM PMSF, 0.5%NP-40) ^WLXA°CVmm^m.L 

fzo "to'^m'Mmizj^ij e-x±(3!>GSTMag(fe-s^,^I*GST-Akt2^z3g^■r'5m 

^m^^^^^-^tzo C;h.$±3^(DBuffer A(3!)NaCljiJt$100mMlcm^Lfc3^® 

Ltzo -ecDSgm. GSTiiaM$}l^Lfcii^lcl*Siai$*l'£i:lv<>K;b<GST-Akt2 

t hAKBP2(i. *^BJa)y"t7XAKBP2<!:I^l#(cAkt2MeMi:*iS<tffi-r'S):i<b7!)^l3 
e>A^(c^cy.c^LC,t h, ^'t7X(7>AKBP2(d:ii51iiiK3gr'Sl>(cp|-a)^^^Sa* 
•t7>^-/^-hT?ife^Ci:3b<a#lt&^/=o tJ£oT*SieB©t hAKBP2(*. 
B^(D v X AKBP2 i: |^^(cAkt2S (DffiSf^ffl L T >r >X U >«tjttta) 
^eiwii^-r ^Zt t<ir>-fy^ r> tzo 
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<IIJ£0!I7 >NIH3T3 LI flil»«Bflaic*J(t-i,-7'j7X AKBP2 j^mmmizA:^ Akt2 ^-)- 

±7^ommy-/\^ zftj \^jkif±it^&ii^^<D^m<o^mi3^i;^^ Akt2 t 

AKBP2 tims.jf^mir^Zti)<^^titzo -^-CT?. AKBP2 Akt2 (Omm C^-^- 
4f) Jgtt(z^(DJ:a'5:^^^&(^-r3b\ ig^SBUS NIH3T3 LI ^ffll^fc-r>eh□ 

(1 ) >r >e KP^^-^-HfT^V-b'TffiMGST-crossticleCDilig 
Akt2 GSK3j8(DU >M1b$Pi4^3— Kf-Sia^J^-^ 24 fcJ; 

u^mmm^- 25 izs^ uy-c-^jigTi- =r dna l s pgex-6p-i ^ — <d ecori . 

Xhol -^--f hlzm^^^tzo Cltl^ pGST-crosstide t Lfco K pGST- 

crosstide ^:kUM BL21 ^mi^X. heat shock cfc^ff^a^^^^^rt^. 2.4 

mL o^m^v-^mm^mLtcWi. -ecD^*^ 4oo mL mmmz^L^^. zrc 
'x^3f^mmm.^mLtzm..mm^mii<2.5mti3:^^oiz iptg (siGMAtt) ^^m 

JDL. MIC 3 ^HiiMJg^Lr GST ill^MSM iUT GST-crosstide tBSIB-T 
^) (D^lS^M^Lfco ®<*^[1|J|XL. -4^Sl(7):^Ji (Hg^x^. VollS. No. 6. 
1994 ^ 528 M *ii-b3BLHb) (ctJfeoT GST-crosstide ^-Jf;U^ ^^^-tr^? t P — 
Xf— X (Glutathione Sepharose 4B ; T^i^^A- :7 7';U^e^7'tl:) ±lz^m 

^;umm»)cib/^icj:^^®ii:.-^— u UT> h:?;u— ^feizj: y gst- 
crosst ide mmmiimm^^xi^^ Z t ^mmLfzo 

■7'^7XAKBP2^3— K-r-SjtfeTif>t$. pcDNA-AKBP2K'57^— d: fommmm 

BamHU Sacll ^ffllNTtU U t±i L. $ e»lzSacllfccfctJJNotl^ifiT)T-^o < -5 'J > 

=ri^5lJ#^26fccfc^;^iH?lj#^27$ffll,^rT7*y •t7'r;u:^^-j7^— 

pAdtrack-CMV (i?a >X;t^3^^>;^^-lr>5f— <fe 0 A¥) (D-7;u^>7 
•9--r h (Bgl!lfcJ;i;Notl) ic^AL. AKBP2/pAdTraok-CMV^^a'— $#f=o 
islT^ ^jSt^a^Zfo ;u [ "A Practical Guide for using the AdEasy 
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System" ] (HYPERLINK "http://www.coloncancer.org/adeasy.htm'' 
"http://www.coloncancer.org/adeasy/protocol2.htm'' ) ] lz^l\ AKBP2$^ 

It. pAdTrack-CMVJ:yiii8Lfc, 

W . 1 A260 = 1.1 X \0^^O^J\^::^m^ = 3.3 x 10" pfu/ml 

(3) NIH3T3 LUiflS^flaicfclt^-^'t^X AKBP2jaiiJf|^*5<i:tj:Akt2(Dfe5S>m 
NIH3T3 L1$fflfla^10% ':?'>fl&iSJfilJS(FCS)$^t?^;i.K-yzi^,^>r-'J^;UiSi1b 

(DMEM)ICM^L. 8x W^my^:rllztii^^=?lZzi'p—^lyz3—hLtz6^Zfly—h 
(1&^<?y<f^xm (cSUfco WB. 10//g/tnl -OX'JV. 250 nMT^^+f-pt 
0.5 mM 3— r V3^5^;u-1-.><^;ix^-9->^> (IBMX) ^liUXtzMEHi (10% 
FCS)|:::©^fe$3^^feLr3T3-Llma>^^b^^^Lfco ^02B'^. i$ilb^0.4 ml 
a>DMEM (10% FCS)lzMLtc„ -€-a>4B^s AKBP2$^-K$-fr'5Txyt7-r;ux$l 
:A:fefcy8 x lO^" pfuO^^i^-e^iHilz^inLfco =j> ha— LTId:GFPa)<?!^$ 

T-x/ 'l7i';u;^^^36B#FBm<i:yi6B#FHl. ^Jfil;tDMEMlSi&r*lg« L. 100 nM-T 

>xu>(Ccfcyfiif^(DB#rHi (0. 30. eo^fei) f=f£^(c39flfla?§<gja (50 

mM Tris-HCI pH 7.5, 1 mM EDTA. 5 mM EGTA. 0.5 mM Na3V04, 0. 1 % 2->;u* 
^hx^y— ;K 50 mM NaF, 5 mM sodium pyrophosphate, 10 mM — 
Glycerophosphate, 1 % Triton-X 100, 0.1 mM PMSF) 500ju I iflcj^M Lfco 
15000 rpm, 20^fe^a)3iiO^, ±.m\zW^tm.^ (Upstatett) fcJ^lXProteln G 
-sepharose (Amershamtt) l::cfe y^fe^S/^I^Lfco '^^^Wk\t.tism^m}^-r^im. 
^^ja? (50 mM Tris-HCI pH 7.5, 0.03 % Brij35, 0.1% 2-y;u*:^hx^y — 
;U) T?2I1I, JSF&j^ (20 mM MOPS pH 7.2, 10 mM MgClj, 25 mM yS- 
Glycerophosphate, 5 mM EDTA, 1 mM DTT) t?2|5|^^L, ifSCSlc^^-L 

(4) -l'>eh□^^■^— if7''y42-f 

±fB^fe^)m^^$20//la>JKf5:?iglc^t^i§Lfc„ $e>(c, 15//M ATP, lOju 
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Ci[r''P]-ATP. 3ug GST-crosstide$^t?JKJSj«^*n^. 30°CX'20^mm^L 
tzo 10/1/ I <Z)4xSDS-9->3^;U/^«y:7T— =^*a^r<fjhLfco SDStKUT-J? 

';;UT5 Ky;UBmi7MlzJ:y^^gt^, GST-crosstide|z|3iya^tiy-=ficltJg14 

(GFP) fcJ:tXAKBP2^^^$-y-fcNIH3T3 LiaB&^tb^Lfcli^. Akt2(D^ 
±— tfjS'14ld:AKBP2WJ^^i(c J: y n > h □-;uj: y 0. 82i^{ziS.T Lfzo l^ltlc 

100 tyx'j >mmiz^^m2<D^^±m^mmLtzt z^^ G^pmrnm^x- 
It. mm^^miztt^-{.39m (3o^) . ^.5m m^) <ommm^<D±^^^L 
f=(Dfc^L. AKBP2't7-r;ux$^^$-&fc$iaBa-??(*. m^m^mj:mi^±m-it 

■iz 'J >473#a) U >^^b7b<a^-^fe^ z <!:j&nP,. U 
5»LycAkt2^tn;U>^^bH2'J>4734n;<* (New England Blolabtt) ^mi^XO 
xx^>:?^P'y h<@«f L^c<!:Z^. l»^J^^<7)U>^^b5KII(*. AKBP2't7-r;b;^ 
* -fr/t^flSf:: INT zi > K p -;U -t? ;ux^^m <*: y <gT L T LNfc o ^ 

o-ji.^^ ji.xmmmmzisi\xmzm^ikn&^t^*) ^mitcDjLMii^mibiii^fz 
tiK "to'j >mitycm<D^mit. AKBP2'>-r;ux$aife>-i±fcsMfl&icifeiNT(*=i 
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SEQUENCE LISTING 

<110> Yamanouchl Pharmaceutical Co. .Ltd 

<120>, Akt2 Interacting protein 

<130> Y0363-PCT 

<150> JP2002-354155 

<151> 2002-12-05 

<150> JP2003-206952 

<151> 2003-08-08 

<160> 27 

<170> Patent In version 3. 1 

<210> 1 

<211> 1722 

<212> DNA 

<213> Mus sp. 

<220> 

<221> CDS 

<222> (1)..(1719) 

<223> Inventor: Endo, YukI; Endoh, Hideki; Ueda, Yoshitaka; Kato. MiyukI; 

Inabe, Kazunori 



<400> 1 

atg gca got gtg cog coc ctg egg gac ogc ttg ago ttc ttg cat agg 48 

Met Ala Ala Val Pro Pro Leu Arg Asp Arg Leu Ser Phe Leu His Arg 

1 5 10 15 . 



etc ccc ate ctg ttg aag ggg ace tea gat gat age ate cca tgt oca 



96 
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Leu Pro Me Leu Leu Lys Gly Thr Ser Asp Asp Ser lie Pro Cys Pro 
20 25 30 

ggc tac otg ttt gaa gag ate goo aag att too cac gag tea eta gge 144 
Gly Tyr Leu Phe Glu Glu Me Ala Lys Me Ser His Glu Ser Leu Gly 
35 40 45 

age age eag tgc etg etg gag tae etc etg aae egt etg gae age age 192 
Ser Ser Gin Cys Leu Leu Glu Tyr Leu Leu Asn Arg Leu Asp Ser Ser 
50 55 60 



tec ggc cac gtg aag etc aag gtg eta aag ate ttg ctt tac etg tgt 240 
Ser Gly His Val Lys Leu Lys Val Leu Lys Me Leu Leu Tyr Leu Cys 
65 70 75 80 

ggt eat gge tet tec tec ttc etc etc ate etc agg aga aae tct get 288 
Gly His Gly Ser Ser Ser Phe Leu Leu Me Leu Arg Arg Asn Ser Ala 
85 90 .95 

etc ate caa gaa gee aeg get ttc tea ggg cet cea gat cet ctt cac 336 
Leu Me Gin Glu Ala Thr Ala Phe Ser Gly Pro Pro Asp Pro Leu His 
100 105 110 

gga aat age ttg tae eag aag gtg egg geg get gee eag. gae etg ggt 384 
Gly Asn Ser Leu Tyr Gin Lys Val Arg Ala Ala Ala Gin Asp Leu Gly 
115 120 125 

age ace etg ttc tea gat gee gtg cea eag cet cea teg eag cea cet 432 
Ser Thr Leu Phe Ser Asp Ala Val Pro Gin Pro Pro Ser Gin Pro Pro 
130 135 140 

eag ate ccg cet ecc gea gge atg ggc gee eag gee aga cet ctt agt 480 
Gin Me Pro Pro Pro Ala Gly Met Gly Ala Gin Ala Arg Pro Leu Ser 
145 150 155 160 

gee etg caa gge ttc ggc tac aeg aag gag age age egg aca ggc tee 528 
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Ala Leu Gin Gly Phe Gly Tyr Thr Lys Glu Ser Ser Arg Thr Gly Ser 
165 170 175 

gca ggt gaa acc ttc etc tec acc ate eag agg gee gea gag gta gtg 576 
Ala Gly Glu Thr Phe Leu Ser Thr lie Gin Arg Ala Ala Glu Val Val 
180 185 190 

get aat get gtg cgt cct gga ect gat aat ect tgt ace aag gga ecc 624 
Ala Asn Ala Val Arg Pro Gly Pro Asp Asn Pro Cys Thr Lys Gly Pro 
195 200 205 

ttg cog tat ggt gat tec tac cag cet gca gtg aca cct tea get age 672 
Leu Pro Tyr Gly Asp Ser Tyr Gin Pro Ala Val Thr Pro Ser Ala Ser 
210 215 220 

eac aca cat ecc aac cet ggg aat eta etc cct ggg gee ate ctg ggg 720 
His Thr His Pro Asn Pro Gly Asn Leu Leu Pro Gly Ala Me Leu Gly 
225 230 235 240 

gee aga get gtg aga cac cag ecc ggg eag get ggg gge ggc tgg gat 768 
Ala Arg Ala Val Arg His Gin Pro Gly Gin Ala Gly. Gly Gly Trp Asp 
245 250 255 

gag ctg gac age agt cet agt tec cag aat tec tec tgc acc age aac 816 
Glu Leu Asp Ser Ser Pro Ser Ser Gin Asn Ser Ser Cys Thr Ser Asn 
260 265 270 

ctg age agg gee teg gac teg ggc agt egg tct ggc agt gac age cac 864 
Leu Ser Arg Ala Ser Asp Ser Gly Ser Arg Ser Gly Ser Asp Ser His 
275 280 285 

tct ggc ace age egg gag cea ggc gac ctg gea gaa agg get gag gee 912 
Ser Gly Thr Ser Arg Glu Pro Gly Asp Leu Ala Glu Arg Ala Glu Ala 
290 295 300 

aeg ecc cea aat gac tgc cag caa gaa ctg aat eta gtg agg act gtg 960 
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Thr Pro Pro Asn Asp Cys Gin Gin Glu Leu Asn Leu Val Arg Thr Val 
305 310 315 320 



aca cag ggg oca cgt gto ttc ctg age cgt gag gag aog cag cac ttc 
Thr Gin Gly Pro Arg Val Phe Leu Ser Arg Glu Glu Thr Gin His Phe 
325 330 335 



1008 



ate aaa gag tgt ggc ctg etc aac tgt gag gea gtg ctg gag ctg etc 
Me Lys Glu Cys Gly Leu Leu Asn Cys Glu Ala Val Leu Glu Leu Leu 
340 345 350 



1056 



ctg ego cag ctg gtc ggg acc agt gag tgc gag cag atg agg gcg ctg 
Leu Arg Gin Leu Val Gly Thr Ser Glu Cys Glu Gin Met Arg Ala Leu 
355 360 365 



1104 



tgt gcc ate gcg tec ttt ggg agt get gac etc ctg cct cag gag cac 
Cys Ala lie Ala Ser Phe Gly Ser Ala Asp Leu Leu Pro Gin Glu His 
370 375 380 



1152 



gtc etc etc ctg tgc cga cag cag ctg cag gaa ctt ggc gcg ggc age 1200 
Val Leu Leu Leu Cys Arg Gin Gin Leu Gin Glu Leu Gly Ala Gly Ser 
385 390 395 400 

cct gga cct gtg acc aac aaa gcc acc aag ate ctg aga cat ttt gaa 1248 
Pro Gly Pro Val Thr Asn Lys Ala Thr Lys I le Leu Arg His Phe Glu 
405 410 415 

gcc tec tgt gga caa cag etc cct acc eta agg etc tgt gcc cag cec 1296 
Ala Ser Cys Gly Gin Gin Leu Pro Thr Leu Arg Leu Cys Ala Gin Pro 
420 425 430 



aac tct gca get gcc cct gtg ggc cca get gac ctg ctg acc age cec 
Asn Ser Ala Ala Ala Pro Val Gly Pro Ala Asp Leu Leu Thr Ser Pro 
435 440 445 



1344 



gtg cct gee cct ggg age cag gtc tgc etc cag cct etc age tec gcc 1392 
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Val Pro Ala Pro Gly Ser Gin Val Cyis Leu Gin Pro Leu Ser Ser Ala 
450 455 460 

aca gtg gta coo agg agt cot gtg etc ttt oca toe occ aat acc tta 1440 
Thr Val Val Pro Arg Ser Pro Val Leu Phe Pro Ser Pro Asn Thr Leu 
465 470 475 480 

cot cog tot get ctg gag gag coo ago gag gto cga acc caa ttg gtg 1488 
Pro Pro Ser Ala Leu Glu Glu Pro Ser Glu Val Arg Thr Gin Leu Val 
485 490 495 

tgt tot agt gaa cag ggg aca gaa tot gag cag agg ctg gag aac aca 1536 
Cys Ser Ser Glu G|n Gly Thr Glu Ser Glu Gin Arg Leu Glu Asn Thr 
500 505 510. 

gac acc cca gag gat age tec agt ccg etc ccg tgg agt ccc aac tct 1584 
Asp Thr Pro Glu Asp Ser Ser Ser Pro Leu Pro Trp Ser Pro Asn Ser 
515 520 525 

ttg ttt got ggc atg gag ctg gtg get tge ccc cge ctg ect tgc cac 1632 
Leu Phe Ala Gly Met Glu Leu Val Ala Cys Pro Arg Leu Pro Cys His 
530 535 540 

age teg cag gac etc cag aca gat tta cag aag gtg acc aca gaa get 1680 
Ser Ser Gin Asp Leu Gin Thr Asp Leu Gin Lys Val Thr Thr Glu Ala 
545 550 555 560 

ccg gtt tea gag cca tea get ttt gca ttt tta aac atg tga 1722 
Pro Val Ser Glu Pro Ser Ala Phe Ala Phe Leu Asn Met 
565 570 



<210> 2 

<211> 573 

<212> PRT 

<213> Mus sp. 
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<400> 2 

Met Ala Ala Va I Pro Pro Leu Arg Asp Arg Leu Ser Phe Leu His Arg 
15 10 15 



Leu Pro lie Leu Leu Lys Gly Thr Ser Asp Asp Ser Me Pro Cys Pro 
. 20 25 30 



Gly Tyr Leu Phe Glu Glu lie Ala Lys Me Ser His Giu Ser Leu Gly 
35 40 45 



Ser Ser Gin Cys Leu Leu Glu Tyr Leu Leu Asn Arg Leu Asp Ser Ser 
50 55 60 



Ser Gly His Val Lys Leu Lys Val Leu Lys Me Leu Leu Tyr Leu Cys 
65 70 75 80 



Gly His Gly Ser Ser Ser Phe Leu Leu Me Leu Arg Arg Asn Ser Ala 
85 90 95 



Leu Me Gin Glu Ala Thr Ala Phe Ser Gly Pro Pro Asp Pro Leu His 
100 105 110 



Gly Asn Ser Leu Tyr Gin Lys Val Arg Ala Ala Ala Gin Asp Leu Gly 
115 120 125 



Ser Thr Leu Phe Ser Asp Ala Val Pro Gin Pro Pro Ser Gin Pro Pro 
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130 



im 

135 140 



Gin lie Pro Pro Pr,o Ala Gly Met Gly Ala Gin Ala Arg Pro Leu Ser 
145 150 155 160 



Ala Leu Gin Gly Phe Gly Tyr Thr Lys Glu Ser Ser Arg Thr Gly Ser 
165 170 175 



Ala Gly Glu Thr Phe Leu Ser Thr lie Gin Arg Ala Ala Glu Val Val 
180 185 190 



Ala Asn Ala Val Arg Pro Gly Pro Asp Asn Pro Cys Thr Lys Gly Pro 
195 • 200 205 



Leu Pro Tyr Gly Asp Ser Tyr Gin Pro Ala Val Thr Pro Ser Ala Ser 
210 215 220 



His Thr His Pro Asn Pro Gly Asn Leu Leu Pro Gly Ala lie Leu Gly 
225 230 235 240 



Ala Arg Ala Val Arg His Gin Pro Gly Gin Ala Gly Gly Gly Trp Asp 
245 250 255 



Glu Leu Asp Ser Ser Pro Ser Ser Gin Asn Ser Ser Cys Thr Ser Asn 
260 265 270 



Leu Ser Arg Ala Ser Asp Ser Gly Ser Arg Ser Gly Ser Asp Ser His 
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275 



280 



285 



Ser Gly Thr Ser Arg Glu Pro Gly Asp Leu Ala Glu Arg Ala Glu Ala 
290 295 300 



Thr Pro Pro Asn Asp Cys Gin Gin Glu Leu Asn Leu Val Arg Thr Val 
305 310 315 320 



Thr Gin Gly Pro Arg Val Phe Leu Ser Arg Glu Glu Thr Gin His Phe 
325 330 335 



Me Lys Glu Cys Gly Leu Leu Asn Cys Glu Ala Val Leu Glu Leu Leu 
340 345 350 



Leu Arg Gin Leu Val. Gly Thr Ser Glu Cys Glu Gin Met Arg Ala Leu 
355 360 365 



Cys Ala lie Ala Ser Phe Gly Ser Ala Asp Leu Leu Pro Gin Glu His 
370 375 380 



Val Leu Leu Leu Cys Arg Gin Gin Leu Gin Glu Leu Giy Ala Gly Ser 
385 390 395 400 



Pro Gly Pro Val Thr Asn Lys Ala Thr Lys lie Leu Arg His Phe Glu 
405 410 415 



Ala Ser Cys Gly Gin Gin Leu Pro Thr Leu Arg Leu Cys Ala Gin Pro 
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425 



430 



Asn Ser Ala Ala Ala Pro Val Gly Pro Ala Asp Leu Leu Thr Ser Pro 
435 440 445 



Val Pro Ala Pro Gly Ser Gin Val Cys Leu Gin Pro Leu Ser Ser Ala 
450 455 460 



Thr Val Val Pro Arg Ser Pro Val Leu Phe Pro Ser Pro Asn Thr Leu 
465 470 475 480 



Pro Pro Ser Ala Leu Glu Glu Pro Ser Glu Val Arg Thr Gin Leu Val 
485 490 495 



Cys Ser Ser Glu Gin Gly Thr Glu Ser Glu Gin Arg Leu Glu Asn Thr 
500 505 510 



Asp Thr Pro Glu Asp Ser Ser Ser Pro Leu Pro Trp Ser Pro Asn Ser 
515 520 525 



Leu Phe Ala Gly Met Glu Leu Val Ala Cys Pro Arg Leu Pro Cys His 
530 535 540 



Ser Ser Gin Asp Leu Gin Thr Asp Leu Gin Lys Val Thr Thr Glu Ala 
545 550 555 560 



Pro Val Ser Glu Pro Ser Ala Phe Ala Phe Leu Asn Met 
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565 570 



<210> 3 

<211> 1782 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(1782) 

<223> 

<400> 3 

atg get gcc gcg cog ccg ota egg gac cgc ctg age ttt eta cae egg 48 
Met Ala Ala Ala Pro Pro Leu Arg Asp Arg Leu Ser Phe Leu His Arg 
1 5 10 15 

etc eeg att etc etg aag ggg acg tee gat gat gat gte eeg tgt eeg 96 
Leu Pro lie Leu Leu Lys Gly Thr Ser Asp Asp Asp Val Pro Cys Pro 
20 25 30 

ggc tac ctg ttt gaa gag att get aaa ate tee eac gag tet ccg ggc 144 
Gly Tyr Leu Phe Glu Glu He Ala Lys Me Ser His Glu Ser Pro Gly 
35 40 45 

age age eag tge etg etg gag tae etc etg age cgc etg cae age age 192 
Ser Ser Gin Cys Leu Leu Glu Tyr Leu Leu Ser Arg Leu His Ser Ser 
50 55 60 

tec ggc cae ggg aag etc aag gtg etg aag ate etg etc tat ctg tge 240 
Ser Gly His Gly Lys Leu Lys Val Leu Lys lie Leu Leu Tyr Leu Cys 
65 70 75 80 

age cae ggc tec tec tte tte ctg etc ate etc aaa cgc aac tet gee 288 
Ser His Gly Ser Ser Phe Phe Leu Leu Me Leu Lys Arg Asn Ser Ala 
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85 90 95 

ttc ate cag gaa get gca get ttt gea ggg ecc cea gat cct ctg cac 336 
Phe lie Gin Glu Ala Ala Ala Phe Ala Gly Pro Pro Asp Pro Leu His 
100 105 110 

ggg aac age ttg tac cag aag gtt cgc gcg gee gcg cag gac ttg ggg 384 
Gly Asn Ser Leu Tyr Gin Lys Val Arg Ala Ala Ala Gin Asp Leu Gly 
115 120 125 

age ace ctg ttc teg gac ace gtg ttg ccg ctg get ecc tec cag cct 432 
Ser Thr Leu Phe Ser Asp Thr Val Leu Pro Leu Ala Pro Ser Gin Pro 
130 135 140 

ctg ggg ace ccg cct gee aca ggc atg ggc tec cag gee agg ccg cac 480 
Leu Gly Thr Pro Pro Ala Thr Gly Met Gly Ser Gin Ala Arg Pro His 
145 150 155 160 

age ace etc cag ggt ttc ggc tac age aag gaa cac ggc cgc aeg ggc 528 
Ser Thr Leu Gin Gly Phe Gly Tyr Ser Lys Glu His Gly Arg Thr Gly 
165 170 175 

teg gca ggc gaa gee ttc etc tec ace ate cag aag gee gea gag gtg 576 
Ser Ala Gly Glu Ala Phe Leu Ser Thr lie Gin Lys Ala Ala Glu Val 
180 185 190 

gtg gcc age gee atg cgc ecc ggg ecc gag agt ecc agt ace egg agg 624 
Val Ala Ser Ala Met Arg Pro Gly Pro Glu Ser Pro Ser Thr Arg Arg 
195 200 205 

etc ctg ccg egg ggt gac ace tac cag cct gee atg atg cct tea gcc 672 
Leu Leu Pro Arg Gly Asp Thr Tyr Gin Pro Ala Met Met Pro Ser Ala 
210 215 220 

age cac ggt ecc eca ace ctg ggg aac eta etc ecc ggg gcc att cea 720 
Ser His Gly Pro Pro Thr Leu Gly Asn Leu Leu Pro Gly Ala He Pro 
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225 230 235 240 

ggt ccc cga get gtg agg cat cag cct ggg cag gcc gga ggg ggc tgg 768 
Gly Pro Arg Ala Val Arg His Gin Pro Gly Gin Ala Gly Gly Gly Trp 
245 250 255 

gat gag ctg gao age ggc ccc age tct cag aat tec. tec cag aac age 816 
Asp Glu Leu Asp Ser Gly Pro Ser Ser Gin Asn Ser Ser Gin Asn Ser 
260 265 270 

gac ctg age agg gtc teg gac teg ggc agt cat tec ggc age gae age 864 
Asp Leu Ser Arg Val Ser Asp Ser Gly Ser His Ser Gly Ser Asp Ser 
275 280 285 

cat tea ggg gee age egg gag ccg ggt gac ctg gea gaa agg gtc gag 912 
His Ser Gly Ala Ser Arg Glu Pro Gly Asp Leu Ala Glu Arg Val Glu 
290 295 300 

gtg gtg gcc ctg agt gac tgt cag cag gag ttg age ttg gtg agg act 960 
Val Val Ala Leu Ser Asp Cys Gin Gin Glu Leu Ser Leu Val Arg Thr 
305 310 315 320 

gtg act egg gga oca cge gee ttc ctg age ege gag gag gea cag cac 1008 
Val Thr Arg Gly Pro Arg Ala Phe Leu Ser Arg Glu Glu Ala Gin His 
325 330 335 

ttc ate aaa geg tgt gga ctg etc aac tgt gag gee gtg ctg cag ctg 1056 
Phe lie Lys Ala Cys Gly Leu Leu Asn Cys Glu Ala Val Leu Gin Leu 
340 345 350 

ctg ace tgc cac ctg egt ggg ace agt gaa tgc aeg cag ctg agg geg 1104 
Leu Thr Cys His Leu Arg Gly Thr Ser Glu Cys Thr Gin Leu Arg Ala 
355 360 365 

ctg tgt gcc ate gee tec ctg ggg age age gac etc etc ccc cag gag 1152 
Leu Cys Ala I le Ala Ser Leu Gly Ser Ser Asp Leu Leu Pro Gin Glu 
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370 375 380 

cac ate etc etc egc ace egg ccg tgg ctg cag gag etc age atg ggc 1200 
His Me Leu Leu Arg Thr Arg Pro Trp Leu Gin Glu Leu Ser Met Gly 
385 390 395 400 

age ccg gga ect gtg ace aac aag gee ace aag ate ctg agg cae ttt 1248 
Ser Pro Gly Pro Val Thr Asn Lys Ala Thr Lys Me Leu Arg His Phe 
405 410 415 

gag gee tec tgt ggg cag ctg tee cet gee egg ggc ace tea get gag 1296 
Glu Ala Ser Gys Gly Gin Leu Ser Pro Ala Arg Gly Thr Ser Ala Glu 
420 425 430 

cet ggc ccc aca gee gee etc cca ggc cca tct gac ctg ctg ace gae 1344 
Pro Gly Pro Thr Ala Ala Leu Pro Gly Pro Ser Asp Leu Leu Thr Asp 
435 440 445 

get gtg ect etc ect ggg age cag gtc ttc ctg cag cet ctg agt tea 1392 
Ala Val Pro Leu Pro Gly Ser Gin Val Phe Leu Gin Pro Leu Ser Ser 
450 455 460 

ace ccg gtc teg tec egg age ect get ccc tea tot ggg atg ccg tee 1440 
Thr Pro Val Ser Ser Arg Ser Pro Ala Pro Ser Ser Gly Met Pro Ser 
465 470 475 480 

age cet gtg ccc ace cca ccc cca gat gee tec ccc att cca gee ccc 1488 
Ser Pro Val Pro Thr Pro Pro Pro Asp Ala Ser Pro Me Pro Ala Pro 
485 490 495 

gga gae ccc age gag gee gag gee aga ctg gca gaa age agg egg tgg 1536 
Gly Asp Pro Ser Glu Ala Glu Ala Arg Leu Ala Glu Ser Arg Arg Trp 
500 505 510 

aga ect gaa egg ate ccg ggg ggc aeg gae age cca aag aga ggc ccc 1584 
Arg Pro Glu Arg lie Pro Gly Gly Thr Asp Ser Pro Lys Arg Gly Pro 
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515 



520 



525 



age age tgt gcg tgg age ego gac tee ttg ttt get gge atg gag etg 
Ser Ser Cys Ala Trp Ser Arg.Asip Ser Leu Phe Ala Gly Met Glu Leu 
530 • 535 540 



1632 



gtg gee tgt eec egc etg gtg ggg get ggg get get geg gga gag tee 
Val Ala Cys Pro Arg Leu Val Gly Ala Gly Ala Ala Ala Gly Glu Ser 
545 550 555 560 



1680 



tgt cct gat got ccc egc gee ecc caa aca teg too cag agg aca gca 
Cys Pro Asp Ala Pro Arg Ala Pro Gin Thr Ser Ser Gin Arg Thr Ala 
565 570 575 



1728 



gee aaa gag cct cct ggc tea gag ccg tea get ttc gcg ttc etg aae 
Ala Lys Glu Pro Pro Gly Ser Glu Pro Ser Ala Phe Ala Phe Leu Asn 
580 585 590 



1776 



gee tga 
Ala 



1782 



<210> 4 

<211> 593 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Met Ala Ala Ala Pro Pro Leu Arg Asp Arg Leu Ser Phe Leu His Arg 
15 10 15 



Leu Pro lie Leu Leu Lys Gly Thr Ser Asp Asp Asp Val Pro Cys Pro 
20 25 30 
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Gly Tyr Leu Phe Glu Glu lie Ala Lys lie Ser His Giu Ser Pro Gly 
35 40 45 



Ser Ser Gin Cys Leu Leu Glu Tyr Leu Leu Ser Arg Leu His Ser Ser 
50 55 60 



Ser Gly His Gly Lys Leu Lys Val Leu Lys lie Leu Leu Tyr Leu Cys 
65 70 75 80 



Ser His Gly Ser Ser Plie Plie Leu Leu lie Leu Lys Arg Asn Ser Ala 
85 90 95 



Pile lie Gin Giu Ala Ala Ala Piie Aia Giy Pro Pro Asp Pro Leu His 
100 105 110 



Gly Asn Ser Leu Tyr Gin Lys Vai Arg Aia Aia Ala Gin Asp Leu Gly 
115 120 125 



Ser Tiir Leu Plie Ser Asp Tlir Vai Leu Pro Leu Ala Pro Ser Gin Pro 
130 135 140 



Leu Giy Tiir Pro Pro Ala Tiir Gly Met Giy Ser Gin Ala Arg Pro His 
145 150 155 160 



Ser Thr Leu Gin Gly Plie Gly Tyr Ser Lys Glu His Gly Arg Thr Gly 
165 170 175 
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Ser Ala Gly Glu Ala Phe Leu Ser Thr Me Gin Lys Ala Ala Glu Val 
180 1.85 190 



Val Ala Ser Ala Met Arg Pro Gly Pro Glu Ser Pro Ser Thr Arg Arg 
195 200 205 



Leu Leu Pro Arg Gly Asp Thr Tyr Gin Pro Ala Met Met Pro Ser Ala 
210 215 220 



Ser His Gly Pro Pro Thr Leu Gly Asn Leu Leu Pro Gly Ala lie Pro 
225 230 235 240 



Gly Pro Arg Ala Val Arg His Gin Pro Gly Gin Ala Gly Gly Gly Trp 
245 250 255 



Asp Glu Leu Asp Ser Gly Pro Ser Ser Gin Asn Ser Ser Gin Asn Ser 
260 265 270 



Asp Leu Ser Arg Val Ser Asp Ser Gly Ser His Ser Gly Ser Asp Ser 
275 280 285 



His Ser Gly Ala Ser Arg Glu Pro Gly Asp Leu Ala Glu Arg Val Glu 
290 295 300 



Val Val Ala Leu Ser Asp Cys Gin Gin Glu Leu Ser Leu Val Arg Thr 
305 310 315 320 
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Val Thr Arg Gly Pro Arg Ala Phe Leu Ser Arg Glu Glu Ala Gin His 
325 330 - 335 



Phe I le Lys Ala Cys Gly Leu Leu Asn Cys Glu Ala Val Leu Gin Leu 
340 345 350 



Leu Thr Cys His Leu Arg Gly Thr Ser Glu Cys Thr Gin Leu Arg Ala 
355 360 365 



Leu Cys Ala lie Aia Ser Leu Gly Ser Ser Asp Leu Leu Pro Gin Glu 
370 375 380 



His lie Leu Leu Arg Thr Arg Pro Trp Leu Gin Glu Leu Ser Met Gly 
385 390 395 400 



Ser Pro Gly Pro Val Thr Asn Lys Ala Thr Lys lie Leu Arg His Phe 
405 410 415 



Glu Ala Ser Cys Gly Gin Leu Ser Pro Ala Arg Gly Thr Ser Ala Glu 
420 425 430 



Pro Gly Pro Thr Ala Ala Leu Pro Gly Pro Ser Asp Leu Leu Thr Asp 
435 440 445 



Ala Val Pro Leu Pro Gly Ser Gin Val Phe Leu Gin Pro Leu Ser Ser 
450 455 460 
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Thr Pro Val Ser Ser Arg Ser Pro Ala Pro Ser Ser Gly Met Pro Ser 
465 470 475 480 



Ser Pro Val Pro Thr Pro Pro Pro Asp Ala Ser Pro Me Pro Ala Pro 
485 490 495 



Gly Asp Pro Ser Glu Ala Glu Ala Arg Leu Ala Glu Ser Arg Arg Trp 
500 505 510 



Arg Pro Glu Arg lie Pro Gly Gly Thr Asp Ser Pro Lys Arg Gly Pro 
515 520 525 



Ser Ser Cys Ala Trp Ser Arg Asp Ser Leu Phe Ala Gly Met Glu Leu 
530 535 540 



Val Ala Cys Pro Arg Leu Val Gly Ala Gly Ala Ala Ala Gly Glu Ser 
545 550 555 560 



Cys Pro Asp Ala Pro Arg Ala Pro Gin Thr Ser Ser Gin Arg Thr Ala 
565 570 575 



Ala Lys Glu Pro Pro Gly Ser Glu Pro Ser Ala Phe Ala Phe Leu Asn 
580 585 590 



Ala 
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<210> 5 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence:an artificial iy 
synthesized primer sequence 

<400> 5 

cgtaccacgc tgccaccatg aatgagg 27 



<210> 6 

<211> 27 

<212> DNA 

<213> Artificial 



<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 6 

gcagcgagcg tgcgtcctct gcgtggg 27 



<210> 7 

<211> 61 

<212> DNA 

<213> Artificial 



<220> 

<223> Description of Artificial Sequenceian artificially, 
synthesized primer sequence 
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<400> 7 

agagagtagt aacaaaggtc aaagacagtt gactgtatcg atgaatgagg tgtctgtcat 60 
^ 61 



<210> 8 

<211> 58 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 8 

tggagacttg accaaacctc tggcgaagaa gtccaaagct tcactcgcgg atgctggc 58 



<210> 9 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: the sequence of 51 83th (5') to 
51 62th (3') bases in Cloning vector pACT2 (GenBank U29899) 

<400> 9 

cgcgtttgga atcactacag gg 22 



<210> 10 
<211> 24 
<212> DNA 
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<213> Artificial 
<220> 

<223> Description of Artificial Sequenceian artificially 
synthesized primer sequence 

<400> 10 

cagttgagca ggccacactc tttg 24 



<210> 11 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 11 

taatacgact cactataggg 20 



<210> 12 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequenceian artificially 
synthesized primer sequence 



<400> 12 

atggcagctg tgccgccc 



18 
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<210> 13 
<211> 21 
<212> DNA 
<213> Artificial 

<220> 

<223> Description of Artificial Sequenceian artificially 
synthesized primer sequence 

<400> 13 

catgtttaaa aatgcaaaag c 21 



<210> 14 

<211> 22 

<212> DNA . 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence-an artificially 
synthesized primer sequence 

<400> 14 

catgtccagg ctacctgttt ga 22 



<210> 15 

<211> 17 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequenceian artificial ly 
synthesized primer sequence 



<400> 



15 
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caggcactgg ctgctgc 



<210> 16 

<211> 20 

<212> DMA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 16 

aaagtggaga ttgttgccat 20 



<210> 17 

<211> 19 

<212> DMA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequenceran artificial ly 
synthesized primer sequence 

<400> 17 

ttgactgtgc cgttgaatt 19 



<210> 18 

<211> 17 

<212> DNA 

.<213> Artificial 



<220> 

<223> Description of Artificial Sequence.an artificially 
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synthesized primer sequence 

<400> 18 

atggctgccg cgccgcc 17 



<210> 19 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequenceian artificially 
synthesized primer sequence 

<400> 19 

ggcgttcagg aacgcgaaag 20 



<210> 20 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequenceran artificial ly 
synthesized primer sequence 

<400> 20 

gactgtgact cggggacc . 18 



<210> 21 

<211> 21 

<212> DNA 

<213> Artificial 
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<220> 

<223> Description of Artificial Sequence: an art if ici a ll.y 
syntliesized primer sequence 

<400> 21 

gatccccggg tatcgcatcc a 21 



<210> 22 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequenceian artificially 
synthesized primer sequence 

<400> 22 

agcttggatg cgatacccgg g 21 



<210> 23 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequenceian artificially 
synthesized primer sequence 

<400> 23 

tttgcagggc tggcaagcc 19 



<210> 24 
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<211> 39 
<212> DNA 
<213> Artificial 

<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence . 

<400> 24 

aattcggaag gccaagaact tcatcgttcg cagagggtc 39 



<210> 25 

<211> 38 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequenceian artificially 
synthesized primer sequence 

<400> 25 

tcgagaccct ctgcgaacga tgaagttctt ggccttcc 38 



<210> 26 

<211> 30 

<212> DNA 

<213> Artificial 



<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 



<400> 26 

gggactacaa ggacgatgac gataagtagc 



30 



wo 2004/050869 



PCT/JP2003/015546 



27/27 



<210> 27 

<211> 36 

<212> DMA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequenceran artificially 
synthesized primer sequence 



<400> 27 

ggccgdtact tatcgtcatc gtccttgtag tcccgc 



36 
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